Chronic diseases also referred to as non communicable diseases are the largest causes of death in the developed world (AIHW, 2017; WHO, 2014). Moreover, due to their very nature, individuals who develop one or more chronic diseases must continue to live their lives with this condition as by definition there is no universal cure for chronic condition. Experts agree that this means that regular monitoring and self-management are essential.
Introduction -the GSD Method
Current educational interventions to achieve glycaemic control are not always successful, particular in those people who have lost motivation for self-management. People with low motivation are often also put in the 'too hard basket' by health professionals which exacerbates the risks for negative and severe physical, emotional and social impacts on people's life. Novel strategies are therefore required to assist those with suboptimal glycaemic outcomes to prevent complications and adverse events.
The Guided Self Determination (GSD) program was specifically developed for people with diabetes by Dr Vibeke Zoffmann (2004) . The GSD program aims to improve the life skills of people with diabetes, i.e. "those personal, social, cognitive and physical skills that enable people to control and direct their lives, and to develop the capacity to live with and produce change in their environment'' (Zoffmann, 2004) . It is also a method to enhance communication and problems solving skill in health professionals as a part of their professional development (Rasmussen et al. 2017a.b) .
Thus, the GSD method is designed to guide both people with diabetes having persistent suboptimal glycaemic control and their health professionals through mutual reflection, drawing on a number of semi-structured reflection sheets (ibid). Participants are prompted to systematically explore and express their personal difficulties and experiences with diabetes through words, photos and drawings. Reflections are recorded on worksheets designed to increase participants' ability to express their views and prepare them for active participation in the care process (Zoffmann & Lauritzen, 2006) . Therefore, GSD is a problem-solving and decision-making method designed to overcome barriers to empowerment in participant-health professional interactions (Rasmussen et al., 2017a,b) . As such, GSD is underpinned by life-skills theory, empowerment theory and motivational theory of selfdetermination. Empowering people is an integral to self-management of chronic disease and in diabetes care, the GSD method has been tested and proven to reduce HbA1c (by 0.4%) and to improve life skills in adults with persistently suboptimal glycaemic outcomes of type 1 diabetes (Zoffmann & Lauritzen, 2006; Husted et al., 2014 Husted et al., ,2011 . The original method comprises 8 sessions. An overview of the sessions is outlined in the next section (Zoffmann et al., 2005 (Zoffmann et al., , 2006 (Zoffmann et al., , 2007 (Zoffmann et al., , 2008 (Zoffmann et al., , and 2012 . Table 1 below serves to summarise the key aspects of the GSD activities. However, it might be useful to recap on possible barriers to empowerment. In particular Zoffmann and Kirkevold (2012) explain why barriers to empowerment were seldom overcome in diabetes care. Zoffmann argues that to realize empowerment, health professionals need detailed knowledge of the barriers, their own roles in these barriers, ways to overcome them, and recognizable evidence of having succeeded (ibid). Further, through theory-driven, qualitative evaluation, the GSD method helped health professionals to recognize changes consistent with empowerment in dyads of health professionals and patients with suboptimal controlled type 1 diabetes. By completing GSD reflection sheets, patients remarkably improved their ability to identify, prioritise, express, and share unique and unexpected difficulties related to living with diabetes (Rasmussen et al. 2017a.b) . As signs of empowerment, patients and health professionals accomplished shared decision making, resolved life-disease conflicts, and established meaningful and effective relationships (ibid).
Overview of the GSD-course activities between Health Professionals (HP) and Patient (P) 8 Meetings with activities

The Enabling Role for Technology
Today, information and communication technologies (ICTs) are enablers in many aspects of healthcare delivery (Wickramasinghe and Schaffer, 2018) . Novel strategies, for example online health services are required to assist those with less than optimal access to health care who have poor glycaemic control to prevent complications and adverse events. Technology can be used to supplement diabetes care by providing both educational and motivational support (Rasmussen et al, 2007a) . A national survey of Australians aged 15 years and older reported that 98% of respondents had internet access and 52% of those who had access used the internet daily (Sensis Social Media Report 2017). Increased internet access via mobile devices, such as smartphones and tablets, has increased users' access to internet services and creates opportunities for health professionals to take advantage of this mode of communication.
Data collection and analysis as well as communication within the GSD method is strongly based on documents, so called reflection sheets. A first step to support GSD by IT (information technology) is to use electronic documents instead of paper-based sheets. As a consequence Health Professionals (HP)
No Meeting
Activity 1 Collaborating about life with diabetes -Conversation 1 : One-toone conversation, sheet sent to participants prior to meeting, at the meeting discuss 3 sheets: (1) Two ways to use the long-term test (HbA1c) (2) Important events and periods in your life (3) What is currently most challenging or difficult for you living with diabetes?
3 sheets must be available to HP and P at same time so they can work on them together.
2
The Collaboration Process about life with diabetesConversation 2: One-to-one conversation, working on 2 sheets simultaneously around (1) Unfinished sentences -about values, experiences and needs (2) Your plans for making changes in your lifestyle.
2 sheets must be available to HP and P so they can work on them simultaneously, however, focus will be on the conversation prompted by questions on work sheet 1.
3 Your life with diabetes -Conversation 3: One-to-one conversation, working with 2 sheets simultaneously (1) Pictures, metaphors or automatic thoughts about diabetes and (2) Space for diabetes in your life.
HP and P work on the sheets (drawing, showing metaphors etc.) and must be able to see and work on the sheets at same time.
4
Conversation about agreement to make changes -Conversation 4: One-to-one conversation, working on 2 sheets simultaneously (1) Agreed description of main challenge or problem in your life with diabetes and (2) "For and against".
HP and P work on the sheets (drawing, showing metaphors etc.) and must be able to see and work on the sheets at same time).
5
Work to make changes -Conversation 5: One-to-one conversation, working on 5 sheets simultaneously (1) Ways the described challenge/problem has been solved until now (4 pages) and (2) Dynamic problem solving (1 page).
HP and P work on the sheets together and need be able to read and write (possible write and draw) on the sheets at same time.
6 Status: Your goals in relation to blood glucose and HbA1c -Conversation 6: some of the sheets will have been filled out prior to the meeting. The conversation will focus on (1) Blood glucose checks and your reasons for doing them (2) Your ideal and actual daily blood glucose levels (3) Advances and disadvantages of monitoring blood glucose levels (4) Your plan for achieving blood glucose control in the short-and long-term.
HP and P work on the sheets together and need be able to see and work (possible write and draw) on the sheets at same time. The HP will teach (talk and explain sheets).
7
New strategies and long-term plan -Conversation 7: One-to-one conversation, working on 1 sheet simultaneously.
HP and P need to be able to read and write on same work sheet. 8
Hand-over after consultation being integrated into the course and the long-term plan -Conversation 8 between P and HP and the third person (HP).
Conservation and working on one sheet with 3 communication points (at least) Table 1 . Overview of GSD Activities as well as Patients (P) would edit and handle those documents on mobile devices like smart phones, tablet computers or notebooks. For processing the documents as well as storing, retrieving and analyzing the data contained, there is a document management system as a backend application which also comprises security and privacy mechanisms. Document upload and download is done via cellular networks or the internet. There is a large variety of added applications for document management systems which can support GSD-course activities. A prominent one is Co-Authoring which is required in meetings 2, 3, 4, 5, 6, and 7 (HP and P working on the sheets together / simultaneously / at the same time). In addition, social media functions can be helpful to comment or discuss on sheets, either synchronously or independent of time and place. This would also increase the flexibility of the GSD process, taking into account that HP and P might be geographically distributed and would like to meet virtually to collaborate. This will make it possible to reach out to otherwise difficult to reach populations.
A second step to support the GSD process by IT is to introduce concepts based on Artificial Intelligence (AI). As reflection sheets are a cornerstone of the method, you can make the sheets smarter by adding AI features. Smart documents are able to interact with humans and guide them through the filling process. They check entries and contents in real time and ensure consistency. They ask back and make queries depending on the actual input given. On the whole, they are able to control a conversation between the sheet and the actors (HP and P). There are defined activities in the GSD course, e. g., Ask, Reply, Describe, Show, Explain, Help, which can be connected to the Speech Act Theory as a theoretical underpinning of this AI feature. A smart document could also control the conversation between HP and P who are working together on the document in a virtual environment. You may even think of a component simulating a HP in a certain role, for example asking questions, giving guidance and help to P. This leads to the field of intelligent interaction between software agents and humans, like research on avatars combined with chatbots. In addition, there is an enabling role to support the health professionals need to learn which would be dependent on their specific context but always enabling key lessons and reflections to be stored for later access by them as required.
In a third step of IT support you may integrate the smart document as a smart "thing" into an IoT (Internet of Things) scenario. Here, the smart document is able to communicate with other smart things like other documents or sensors. Smart sensors deliver regularly data of actual glucose levels or HbA1c to corresponding sheets (push principle) or smart documents send queries to corresponding sensors (pull principle). Sensors may be integrated in stationary (e.g., laboratory analytics) or mobile devices (e. g., wearable computing). Smart sensor identification and communication can be done by internet protocols or by protocols of cellular networks. Finally, it is envisaged that text mining and analytics can be used to provide further assessment of the communications with a view to identifying important learnings for better public health management and policy refinement.
Research Methodology and Design
An Australian feasibility study to transfer the GSD method to online was conducted with a small number (11) of individuals with type 1 diabetes and 7 diabetes educators in 2016. The study demonstrated that the transferability of the GSD method to an online platform provided demotivated and geographically isolated participants with a novel, inexpensive and readily accessible therapeutic intervention to improve their diabetes self-management. In addition, the study found that translating the GSD program to an online platform clearly helped these diabetes sufferers to improve their capacity to self-monitor their health and facilitated access to a highly responsive health care system as well as improving communication processes between diabetes educators and patients. It was however, clear that further development and inclusion of new technology were required for the GSD on an online platform to fully realise its capacity to engage participants to improve diabetes self-management and health outcomes (Rasmussen et al. 2017a,b) . The next step is to establish full proof of concept of the GSD method in the Australian healthcare environment. The two chosen chronic disease modalities selected are diabetes and cancer. Diabetes and cancer were chosen due to their high prevalence in the community (AIHW, 2017) and as well as based on pilot studies conducted in Denmark. The GSD methods has been proven to be transferable to other chronic conditions such as cancer (Olsen, 2016) and mental health (Jørgensen, 2015) . We want to demonstrate the ability of the GSD solution to be effective in different chronic disease modalities in an Australian context. While having different critical aspects that must be monitored both modalities highlight the importance of an engaged, motivated and empowered patient to better self-manage their conditions. For each modality a healthcare facility has been identified. The methodology will consist of a two arm randomised non-blinded clinical trial study. Respectively for the cancer and diabetes modalities, a two arm pilot study of 20 patients per arm will be conducted, with one arm, the control arm, patients being provided with the standard care treatment and the other arm, the intervention arm, the patients being provided with standard care plus the GSD method.
Discussion and Conclusions
The preceding has reported on the early stages of a research stream focussed at designing and developing a new approach to provide superior chronic care management. A central aspect of this GSD method is to empower and engage the patient so that he/she can actively participate in their treatment and wellness management and develop necessary life skills to navigate their life and ensure they can enjoy a high quality lifestyle irrespective of their chronic conditions. Our initial discussions with key clinicians and consumer groups have been very positive. Based on the strong results from the Danish studies to date, we are confident that the pilot studies when completed will results in similarly strong results. The burden of the growing prevalence of people with chronic and multi-comorbidities is an enormous burden our health systems. There is little doubt that current approaches to address the treatment and management of chronic diseases is not adequate and that new approaches desperately need to be developed, designed and trialled. We contend that GSD is such a method that offers a paradigm shift in the management of chronic care. Moreover, we contend that GSD will enable a high-value, patient-centred superior experience to chronic care management. In this paper, we have outlined the enabling role for ICT. Finally, this study has implications for theory and practice, most notably: 1) for theory -designing and developing methods to provide superior patient-centred high value care, extending design science research methodology and user-centred design to IoT technologies in healthcare and 2) for practice -collaborating across countries to design and develop healthcare technology enabled solutions and provide patients with a better quality of life, necessary life skills and empowerment to take an active role in their chronic care management. We close by calling for more research in this critical area.
